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1 

METHOD AND APPARATUS FOR MANUFACTURING MARKED ARTICLES 

TO BE INCLUDED IN CANS 

Technical Field 

The present invention generally concerns the tech- 
nique of manufacturing articles to be included in cans, 
in particular beverage cans. The invention is specif i- 
5 cally, but not exclusively, related to articles in the 

form of opening tabs to be attached to shells for forming 
ends to such cans. 
Background Art 

In a brochure entitled "This is PLM Fosie" issued by 
10 Applicant's Swedish company PLM Fosie AB in the mid nine- 
ties, there is shown on p. 6 how can ends are produced. 

In a first production stage, a thin metal strip, 
preferably a 0 . 23-mm-thick aluminium strip, is fed to a 
tab forming unit in which the strip is punched and 
15 stamped to form opening tabs integrated with the strip. 
The tabs are also referred to as opener rings by persons 
skilled in the art. 

In a second production stage, circular shells for 
forming the can ends are die cut from a thin metal sheet, 
20 preferably a G.23-mm-thick aluminium sheet. Each shell is 
scored for opening, and a rivet for attachment of the tab 
is formed at the centre of the shell. 

In a third production stage, the strip with the 
integrated tabs are joined with the circular shells in an 
25 attachment station, in which the tabs are separated from 
the strip and attached to the shells by riveting. A 
finished can end is achieved when the tab is fastened to 
the shell. 

This manufacture of can ends is conventional and 
30 well known to the skilled person. It should be mentioned 
that the whole process is automated with a capacity of 
about 2,000 ends per line per minute. In the beverage can 
industry, the production rate in general is very high and 
it is a continuous aim to decrease the production costs 
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and the material used for can production^ including the 
ends. Maintenance, tool changes and other downtime should 
be avoided to keep costs low. 

As in other areas of the food and beverage industry, 
the traceability of the manufacturing and filling of the 
can is important. Today, there are so-called traceability 
marks or markings on the cans indicating when the filling 
took place and also when the main can body was manufac- 
tured. Normally, however, there is no traceability mark- 
ing indicating when the finished can ends were produced. 
Such markings are often required for reasons of quality. 
For instance, the peripheral edge of the shell must be 
precisely formed to ensure a completely tight seam 
against the upper flange of the can. There are also seve- 
ral functional requirements placed on the tab and on the 
attachment of the same to the shell. 

Thus, there is a need for indicative markings on the 
tabs and the shells as well as on the can body. The task 
of providing markings on the tab is especially difficult, 
resulting in a demand for an improved technique for solv- 
ing this problem. 

Various attempts to provide markings of this type 
have been made in the past. Indeed one has been success- 
ful when it comes to provide markings on the shell, since 
the shell surfaces available for markings are rather 
large. Normally, markings of this type are provided in a 
stamping operation or the like. There is, however, a 
general problem in using stamping operations to provide 
small indicative markings on metal surfaces, namely that 
these surfaces should be non-coated for acceptable 
results. In some cases, however, it would be desirable to 
mark surfaces that are coated with lacquer and/or paint. 

When it comes to providing markings on the tab, one 
has not been completely successful due to the small tab 
surfaces available and the high requirements of elevated 
production rate. For material saving reasons, the modern 
opening tabs are quite small, inevitably leaving only 


very limited tab surfaces for markings at high speed. If 
such markings are to be provided by stamping operations 
or the like, the tab surfaces must be increased. However, 
this calls for costly changes in the production equip- 
ment, increases the material cost and involves a risk^ of 
non-acceptance by the consumers. 

Except for the purpose of indicating the origin of 
the tabs, the marks on the same may also be used in other 
contexts. In a commercial aspect, marks on the bottom 
surface of the tab may indicate the winner in a lottery 
or the like. The quality requirements on such "promo- 
tional" marks are normally the same as in the cases where 
the origin is indicated. Further, the layout of such 
^"promotional" marks might be changed quite frequently, 
calling for frequent change of the tooling used for 
stamping such marks. Since such tooling is quite expen- 
sive, the cost for providing "'promotional" marks can be 
considerable . 

It is known to use laser for providing identifica- 
tion markings on metal sheets, see for instance US-A- 
4,304,981. In this case, however, the markings are used 
for indicating defects in the manufacture of the metal 
strips. Thus, the requirements on the markings per se or 
their positioning are not crucial. 
Summary of the Invention 

An object of the present invention is to eliminate 
the drawbacks mentioned above and to provide an improved 
technique for manufacturing articles to be included in 
cans, which articles have distinct and indicative marks. 

A further object is to provide an improved technique 
of marking very limited areas on such articles. 

A specific object is that the improved technique for 
providing marks permits high production rates. 

It is also an object to provide an improved techni- 
que that allows for frequent changes in the layout of the 
marks without incurring excessive costs. 
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Another object is to provide an improved technique 
of marking such articles yielding satisfactory results on 
both non-coated and coated surfaces. 

It is also a specific object of the invention to 
5 provide* an improved technique for manufacturing openifig 
tabs for can ends, which tabs have distinct and indica- 
tive marks. 

These and other objects, which will appear from the 
following description, have now been achieved by a 
10 method, an apparatus, an opening tab, a can end, a shell, 
a can and use as defined in the appended independent 
claims- Preferred embodiments of the invention are set 
tff forth in the subclaims. 

2 The invention brings out several advantages. An 

fiJ 15 enhanced technique of providing distinct markings on the 

S{ article is accomplished, also when very limited areas are 

111 available for marking, such as on opening tabs. The new 

^„ technique is suitable for high production rates required 

□ in modern beverage can manufacturing. Further, the use of 

O 20 a laser unit permits marking of both non-coated .and coat- 

Jj ed surfaces. Also, the layout of the marks can easily be 

d changed, for example by input of a new engraving pattern 

to a control unit, e.g. a computer, that controls the 
engraving operation performed by the laser unit. Further, 
25 since a standard tab can be used, there is no need for 
tool change in the production line when no laser engra- 
vings are desired. The same production line can be used 
in both cases, since the laser unit in the preferred 
embodiment is easily disconnectible . 
30 Brief Description of the Drawings 

In the following, presently preferred embodiments of 
the invention will be described, reference being made to 
the accompanying schematic drawings. 

Fig. 1 illustrates the principles of a known method 
35 of manufacturing can ends having opening tabs. 

Fig. 2 is a side view of an apparatus according to a 
preferred embodiment of the invention. 
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Fig. 3 is a top view of an opening tab according to 
a preferred embodiment. 

Fig, 4 is a bottom view of a tab having markings on 
its bottom surface. 

Fig. 5 is a top view of a can end with a tab provi- 
ded with the markings. 

Fig. 6 is a plan view of a portion of a metal strip 
used for producing tabs in accordance with the invention. 

Fig. 7 is schematic view of a first part of a laser 
unit according to a preferred embodiment of the inven- 
tion. 

Fig. 8 is a perspective view of a second part of a 
laser unit according to a preferred embodiment of the 
invention. 

Fig. 9 is a plan view of a strip guiding device 
according to a preferred embodiment of the invention. 

Fig, 10 is a cross-sectional view taken along the 
line X-X in Fig. 9. 

Fig. 11 is an end viev/ taken in the direction of the 
arrows XI-Xl in Fig. 9. 
Description of Preferred Embodiments 

In Fig, 1, a thin metal strip 1 is shown which pre- 
ferably is an aluminium strip having a thickness of about 
0.23 mm. The strip 1 is put through various punching and 
stamping operations in a first production stage in order 
to form opening rings or tabs 2 integrated with the strip 
1. 

In another production stage, die-cut metal shells 3, 
preferably of aluminium sheet having a thickness of about 
0.23 mm, are put through various operations for forming a 
can lid or end 4 which in a final production stage is 
provided with a tab 2 which is riveted on the top of the 
shell 3. 

As shown in Figs 3 and 4, each tab 2 has an opening 
5 and a rivet portion 6. In the tab forming operations, 
the peripheral edge portions 2a, 2b, 2c are bent inwardly 
in a manner known per se, as shown in Fig. 4. The purpose 
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of this bending is to increase the stiffness of the tab 
2. Further, the tab 2 has a stiffening recess 7 on either 
side of the opening 5, see Fig. 3. 

The finished can end 4 provided with a tab 2 riveted 
5 on the top surface of the shell 3 is shown in Fig. 5.' 

Fig. 2 shows an apparatus for the manufacture of 
opening tabs 2 corresponding to the working of the strip 
shown in Fig. 1. An aluminium strip 1 of the type descri- 
bed is fed from a supply 8 to a laser unit 9 supported by 
10 a supporting member 10, and finally fed to a tab forming 
unit 11 which is of a type known per se and which forms 
the tabs 2 by punching and stamping the strip 1. The 
strip 1 is guided by a guiding device 12 when passing 
below the laser unit 9. The strip 1 is fed from the 
15 supply 8 by a feeding means 13 arranged in association 

with the tab forming unit 11. In the tab forming unit 11, 
the strip 1 is punched and stamped to form the tabs 2 
integrated with the strip 1. In this type of apparatus, 
the strip 1 is only intermittently fed, or indexed, into 
20 the tab forming unit 11. Thus, the feeding means 13 is 

activated to feed the strip 1 after each completed stamp- 
ing and punching operation in the tab forming unit 11. 
The feeding rate of the strip 1 and the operation of the 
laser unit 9 are controlled by a computerised control 
25 unit 14 connected to the strip feeding means 13 and means 
(not shown) for operating the laser unit 9. The laser 
unit 9, which will be described more in detail below, 
comprises a high-power and high-speed laser capable of 
providing engravings in the tab surface, preferably with 
30 a depth of about 1-5 pm. This is illustrated by down- 
wardly directed arrows from the laser unit 9 in Fig. 2, 
corresponding to laser radiation. The laser unit 9 is 
thus arranged between the strip supply 8 and the tab 
forming unit 11. Between the laser unit 9 and the guiding 
35 means 12 there can be provided means (not shown) for 
collecting dust produced in the engraving process. It 
should be pointed out that the laser unit 9 may be in- 


stalled in a standard production line for tabs 2. The 
operation of the laser unit 9 may be disconnected, in 
which case the tab forming line is used in a conventional 
manner. 

The purpose of the laser unit 9 is to provide indi- 
cative, laser engraved markings on at least one of the 
upper and lower surfaces of the strip 1 depending on 
whether markings are desired on the top surface or on the 
bottom surface of the tab 2, or on both these surfaces. 
The tab 2 shown in Fig. 3 has laser engraved marks A2, 
CC, 56 on its top surface, whereas the tab 2 in Fig. 4 
has laser engraved marks WIN, A, 98 on its bottom sur- 
face . 

The top markings A2, CC, 56 on the tab 2 shown in 
Fig- 3 serve as traceability marks indicating when the 
tab 2 was manufactured. These marks are codified in 
accordance with a specific system, where A2 is a week 
code (A-Z = week 1-26, a-z = week 27-52), CC is an hour 
code (A-X = hour 1-24) and 56 is a minute code (1-60) . By 
this code system, it is exactly indicated when the tab 2 
was produced. 

The bottom markings WIN, A, 98 on the tab 2 shown in 
Fig- 4 serve as indications of a lottery, where the mark 
WIN indicates that the person who opens the can by means 
of the tab 2 is a winner. The other marks on the tab A, 
98 constitute an identification of the lottery in ques- 
tion- 
In Fig, 5, the tab 2 shown in Fig. 3 is attached to 
the top of the shell 3. Thus, the end 4 is finished and 
the tab 2 has traceability markings A2, CC, 56 clearly 
readable for a person wishing to investigate the quality 
of the end 4 and/or the marked tab 2. 

Fig. 6 shows a portion of the strip 1 after the 
laser engraving operation, and before the tab forming 
unit 11- The strip portion shown in Fig. 6 basically 
corresponds to the position marked VI in Fig. 1. The 
laser unit 9 has engraved the markings WIN, A, 98 on one 
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surface of the strip 1. The approximate periphery of the 
tab to be produced in the following tab forming steps in 
the unit 11 has been indicated with ghost lines in Fig. 
6, In practice, the size of the laser engraved marks is 
about 1.4 X 1.2 mm, which makes them easily readable.* 

In the following, the laser unit 9 will be described 
in some detail with reference to Figs 7-8. Generally, the 
laser unit 9 comprises a laser 100, which is adapted to 
generate laser radiation in the form of a beam L at a 
suitable wavelength, and a so-called scanner head 150, 
which is adapted to receive the laser beam L from the 
laser 100, and focus and direct the generated laser beam 
L to a given location S on the strip surface. The laser 
100 and the scanner head 150 are shown in Fig. 7 and Fig. 
8, respectively. The requirements on the laser unit 9 are 
high in the sense that the laser engraved marks must be 
provided in an extremely short time due to the high feed- 
ing rate of the strip 1. The laser radiation also has to 
be very accurate positioned on the strip 1, since the tab 
surface available for the markings is very small. 

It is preferred that the laser 100 generates radia- 
tion in the near IR region of approximately 1-10 jxm since 
aluminium, normally used for manufacture of cans, exhi- 
bits high absorption of radiation in this region. 

In is also preferred that the laser engraving opera- 
tion takes place during the time period when the tab 
forming unit 11 performs a stamping and punching opera- 
tion, i.e. when the strip 1 is in an immobilised condi- 
tion. Thus, the scanner head 150 should be capable of 
focusing the laser radiation to a small spot and control 
the position of this spot in two dimensions on the strip 
surface. 

Further, it is preferred that the laser 100 is 
capable of generating pulsed laser radiation, since the 
maximum power of a laser pulse can be many times the 
rated power of the laser. This will increase the engrav- 
ing efficiency of the laser unit 9. 
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In the most preferred embodiment, shown in Fig. 1 , 
the laser 100 is a Nd:YAG laser generating radiation at 
1.064 |xm, and in particular a diode laser pumped Nd:YAG 
laser since this laser is capable of generating laser 
5 radiation with good mode quality. Thus, the radiation "can 
be focused to a minute volume producing very distinct 
engravings. Compared to a conventional flash-lamp pumped 
Nd:YAG laser, the diode laser pumped NdiYAG laser also 
has a high electrical to optical efficiency and, thus, 
10 less need for cooling. 

The laser 100 of Fig. 7 outputs a laser beam L which 
is generated in an optical cavity defined by a highly 
reflecting rear mirror 101 and a partially reflecting 
(R=«80%) front mirror 102. A lasing medium 103 of Nd:YAG 
15 is arranged on the optical axis OA of the cavity and is 
surrounded by diode lasers 104 for pumping of the medium 
103. A so-called Q-switch 105, e.g. a Pockels cell, is 
arranged in the cavity in a manner known per se, for 
generating intense lasing in a very short time period 
20 resulting in very high peak power laser pulses, A mode 

selection element 106, e.g. an iris diaphragm, is arran- 
ged within the laser cavity to block outer portions of 
the laser beam L in order to optimise its transverse mode 
characteristics. Thus,- the laser can be forced to operate 
25 in a transverse mode that can be focused to a small 

volume, e.g. TEMoo- A shutter 107 is provided for blanking 
off the laser beam L. 

Excellent results have been achieved in practice by 
a modified version of a diode laser pumped Nd:YAG laser 
30 (DynaMark T2) marketed by the German company IWKA. The 
laser emits pulses with a duration of 25 ns in a cycle 
time of approximately 0.1-1 \is. The average power per 
pulse is 25 kW, with a peak pulse power of about 100 kW. 
This laser power is adequate for engraving coloured metal 
35 surfaces, but should be increased when engraving bare 
metal surfaces . 
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The scanner head 150 of Fig. 8 receives the laser 
beam L from the laser 100 and focuses it to a small spot 
S on the surface of the strip 1. The scanner head 150 
comprises a telescope 151 for beam expansion, two deflec- 
tion devices 152, 153 for beam deflection, and a lens' 
arrangement 154 for beam focusing. The laser beam L is 
first directed through the telescope 151 to increase the 
beam diameter. This will reduce the beam power per unit 
area to minimise damages to successive optical components 
and to optimise the beam size on the lens arrangement 
154. Further, the size of the focal spot S on the strip 
surface will decrease by this procedure. 

Each deflection device 152, 153 controls the deflec- 
tion of the laser beam in one respective direction 
(x, y) . By the combined action of the two deflection 
devices 152, 153, the laser beam L can be controlled in 
two dimensions over the strip surface. The deflection 
devices 152, 153, as well as the laser 100, are operated 
by a control means (not shown) which in turn is control- 
led by the computerised control unit 14 (Fig. 2) . Prefer- 
ably, the deflection devices 152, 153 are galvanometers 
of a type known per se, in which the rotation of a mirror 
155, 156 is controlled by means of an electromagnetic 
field and feedback control. 

After passing the deflection devices 152, 153 the 
laser beam is directed through the lens arrangement 154, 
preferably a so-called flat-field lens. Such a flat-field 
lens is designed to focus the laser beam L perpendicular 
to a geometrical plane, in this case the strip surface. 
The focal length of the flat-field lens should be chosen 
with great care. With a large focal length, a small rota- 
tion of the mirrors 155, 156 will yield a large movement 
of the focal spot S on the strip surface, thereby allow- 
ing for fast displacement of the spot S. However, a too 
large focal length will yield a low precision in the 
positioning of the spot S as well as a larger spot size, 
A focal length of 120-180 mm has been found adequate. 
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As shown in Fig. 4, the markings are laser engraved 
on the tab surface between the opening 5 and the inwardly 
bent edge portions 2a, 2b and 2c provided by bending 
means (not shown) included in the tab forming unit 11. As 
5 explained above, the laser unit 9 must be controlled Very 
accurately by means of the control unit 14 in order to 
provide distinct laser engraved markings on this small 
surface of the tab 2. The positioning control of the 
focal spot S is important. Since there is a continuous 
10 aim to reduce the strip material used, the width of the 

tab 2 should be as small as possible, thus leaving only a 
limited surface for markings. By the high-power laser 
engraving according to the invention, distinct and indi- 
cative markings are provided on the tab 2 in spite of the 
15 small tab surface available. 

The provision of laser engravings on a limited sur- 
face also calls for careful positioning of the strip 1 
during the engraving operation. Due to the indexing 
motion of the strip 1 into the tab forming unit 11, the 
20 strip 1 will swing and jump in all directions on its way 
from the supply 8 to the tab forming unit 11. To control 
the position of the strip 1, a guiding device 12 is 
arranged in the area of the engraving operation. This 
guiding device 12 should allow for careful positioning of 
25 the strip 1, but should not interfere with the inter- 
mittent progression of the strip 1 into the tab forming 
unit 11. Preferably, the strip 1 should not be clamped 
during the laser engraving operation, since this might 
disturb the indexing motion of the strip 1 or lead to 
30 stretching of the strip 1. Also, friction must be mini- 
mised. Typically, the strip 1 should be positioned with a 
precision of about 15 \m in the lateral, or transverse, 
direction, at least when providing marks on the surface 
of the tabs 2. The vertical position of the strip 1 
35 should also be carefully controlled within the focal 
region of the laser beam, typically about 0.2 mm. 
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In Figs 9-11, a strip guiding device is shown that 
fulfills the above criteria. 

The guiding device 12 comprises a main block 200, an 
intake mechanism 210, a guiding channel 220, and an out- 
5 let mechanism 240. 

The intake mechanism 210 includes first and second 
intake rollers 211, 212, each comprising a spindle 213, 
214 having a number of cylindrical, laterally spaced 
radial projections 215, 216. The intake rollers 211, 212 
10 are arranged to receive the strip 1 with the projections 
215, 216 abuttingly engaging the upper and lower surfaces 
of the strip 1, respectively- Each spindle 213, 214 is 
mounted in the main block 200 for free rotation therein. 
The clearance between the intake rollers 211, 212 corres- 
15 ponds to the thickness of the strip 1 with nearly zero 
tolerance, in order to avoid a twisting motion of the 
incoming strip 1 being transmitted to the strip portion 
received in the guiding channel 220. The second spindle 
214 is provided with guiding shoulders 217, 218 with a 
20 mutual distance essentially corresponding to the width of 
the strip 1, typically with a tolerance of about 0.5 mm. 

The guiding channel 220 is defined by a guiding shoe 
221, a number of guiding elements 222, 222' arranged in 
the longitudinal direction on both sides of the channel 
25 220, and a guiding cover 223. The distance between the 
guiding shoe 221 and the guiding cover 223 is such that 
the strip 1 can move essentially without interference. An 
opening or window 224 is defined in the cover 223 so that 
the strip surface is accessible for engraving by means of 
30 the laser unit 9. The guiding elements 222 on a first 
side of the channel 220 are mounted for rotation at a 
fixed location in the main block 220, whereas the guiding 
elements 222' on a second, opposite side of the channel 
220 are mounted for both rotation and lateral displace- 
35 ment in the main block 200. Each guiding element 222, 

222' comprises a rotatable guiding roller 225 which has a 
cylindrical portion with a circumferential surface 22 6 
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for abutment on the longitudinal edges of the strip 1 and 
an adjacent circumferential shoulder 227 for defining the 
path of the strip 1 in the vertical direction. The dis- 
placeable guiding elements 222' further comprises a 
5 mounting block 228, which receives the guiding roller "225 
and is displaceably arranged on a common pin 22 9 exten- 
ding in the longitudinal direction of the guiding device 
12. Spring-biased pusher arrangements 230 are arranged to 
urge the guiding elements 222' towards the first side of 
10 the channel 220. Typically, the mounting block 228 allows 
for a movement of ±3 mm in the lateral direction. As an 
alternative (not shown), all guiding elements 222, 222' 
can be displaceable and biased towards the center of the 
channel 220. 

15 The outlet mechanism 240 corresponds to the intake 

mechanism 210 and will not be further described. 

The strip guiding device 12 as described above and 
shown in Figs 9-11 forms a self-adjusting system for 
careful positioning of the strip 1 during the laser 
20 engraving operation. The strip 1 is only subjected to 

guiding forces at its longitudinal edges. Therefore, the 
friction between the guiding device and the strip 1 is 
minimal, and the indexing movement of the strip 1 is 
essentially undisturbed. Another advantage is that a 
25 large area of the strip surface can be accessible for 
laser engraving. 

In order for the tab forming unit 11 to form each 
tab from the intended portion of the strip 1 (cf . the 
laser-engraved areas marked by ghost lines in Fig. 6), 
30 the engraving operation should be effected as close as 

possible to the tab forming operation. However, the laser 
unit 9 should preferably be physically unconnected to the 
tab forming unit 11 due to the excessive vibrations pro- 
duced in the latter. Preferably, a sensor (not shown) is 
35 arranged in association with the tab forming unit 11 or 
the strip feeding means 13. The sensor is adapted to 
indicate when the strip 1 is in an immobilised condition, 
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e.g. by sensing a dwell condition of the tab forming unit 
11 or the strip feeding means 13. The output signal of 
the sensor is fed to the laser unit 9 to initiate the 
laser engraving operation on the surface of the immobi- 
5 lised strip 1. 

The laser unit 9 is disconnectible, which makes it 
possible to use the apparatus as a standard production 
line as well, even temporarily. If markings are desired 
on both sides of the tab 2, another laser unit (not 
10 shown) could be arranged facing the lower surface of the 
strip 1. In this case, the guiding device should be modi- 
fied, by substituting the guiding shoe for a guiding 
cover with a window. 

In one aspect of the invention, use is made of laser 
15 in the production of opening tabs 2 to be attached to 

shells 3 for forming can ends 4, whereby the laser pro- 
vides engravings on a metal strip 1 from which the tabs 2 
are formed. The use of the laser must be carefully con- 
trolled in order to obtain the laser engravings exactly 
20 where needed on the strip 1 so as to obtain the markings 
exactly on the intended surface of the tab 2, at high 
production rate. 

In the illustrated embodiment, the apparatus effects 
the laser engraving operation during the dwell time of 
25 the strip feeding means 13. This provides for excellent 

control of the strip position during engraving as well as 
a high production rate of laser-engraved tabs. Typically, 
the tab production unit 11 operates at a speed of 640 
strokes/min or higher, with the strip 1 being immobilised 
30 during approximately 60 ms. In this time, the inventive 
apparatus is capable of providing three laterally spaced 
tab-forming strip portions with six laser-engraved 
letters each, the letters having a height of 2 mm (cf . 
Fig. 6) . 

35 This should be compared to an alternative approach 

of effecting the engraving operation during movement of 
strip (not shown) . In this case, the scanner head pro- 
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vides for beam deflection in the lateral (x) direction 
only. Thus, only longitudinally spaced tab-forming strip 
portions can be engraved with this approach, leading to a 
reduced production rate. Further, it is more difficult to 
control the position of the strip during movement there- 
of. In addition, the engraving operation can only be 
effected while the strip is being fed at constant speed, 
i.e. during approximately 15 ms when the tab production 
unit 11 operates at a speed of 640 strokes/min. Thus, the 
strip feeding means 13 must be capable of accelerating 
the strip to high speeds. However, in some cases this 
alternative, less preferred approach might be sufficient. 
It should also be mentioned that a cw CO2 lasher could be 
used in this approach, although the focal spot S will be 
comparatively large since the laser has non-optimum mode 
characteristics and yields radiation at a longer wave- 
length (10. 6 ^im) . 

Finally, it should be emphasised that the invention 
by no means is restricted to the embodiments described in 
the foregoing, and modifications are feasible within the 
scope of the appended claims. In particular, it should be 
pointed out that the specific design of the can end is 
not crucial as long as the aimed-at laser engraved mark- 
ings are provided on the tab to be attached thereto. 

It should also be mentioned that the tabs 2 could be 
formed in the tab forming unit 11 by other means than 
stamping and punching operations. 

The invention could also be used for laser engraving 
of other articles to be included in a can, for example 
the above-mentioned shell or the can body. 
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CLAIMS 

1. A method of manufacturing articles (2; 4) to be 
included in cans, in which method a metal strip (1) 
having an upper surface and a lower surface is fed to 'a 
unit (11) for forming the articles (2; 4), charac- 
terised in that the strip (1), before being fed to 
the article forming unit (11) , by means of a laser unit 
(9) is provided with laser engravings on at least one of 
said upper and lower surfaces of the strip (1), said 
laser engravings forming marks (A2, CC, 55; WIN, A, 98) 
on at least one surface of the articles (2; 4) . 

2. A method as set forth in claim 1, wherein the 
strip (1) is intermittently fed into the article forming 
unit (11), and the laser unit (9) is operated to provide 
the laser engravings on the strip surface when the strip 
(1) is in a immobilised condition before it is fed into 
the article forming unit (11) . 

3. A method as claimed in claim 1 or 2, wherein the 
laser unit (9) provides about 1-5 ]im deep engravings in 
the strip surface. 

4. A method as set forth in claim 1, 2 or 3, wherein 
a beam (L) of laser radiation in the near IR wavelength 
range is generated within the laser unit (9) . 

5. A method as set forth in claim 4, wherein the 
laser beam (L) is generated in the form of pulsed laser 
radiation. 

6. A method as set forth in claim 4 or 5, wherein 
the laser beam (L) is generated by means of a Nd:YAG 
laser, preferably a diode laser pumped NdzYAG laser. 

7. A method as set forth in claim 4, 5 or 6, wherein 
portions of the laser beam (L) is selectively transmitted 
through a mode selection element (106), which preferably 
is arranged within a laser cavity adapted to generate 
said laser radiation, in order to obtain suitable laser 
mode characteristics, ' preferably TEMoo- 
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8. A method as set forth in any one of claims 4-7, 
wherein the laser beam (L) is focused on the strip 
surface, and wherein the diameter of said laser beam (L) 
is increased before the beam (L) is being focused - 

9. A method as set forth in claim 8, wherein the • 
laser beam (L) is focused on the strip surface by means 
of a flat-field lens (154) having an effective focal 
length of approximately 120-18 0 mm. 

10. A method as set forth in claim 8 or 9, wherein 
controlled deflection of the laser beam (L) is effected 
in two mutually perpendicular directions (x, y) for pro- 
viding the marks (A2, CC, 56; WIN, A, 98) on the articles 
(2; 4), the laser beam (L) being deflected before being 
focused. 

11. A method as set forth in any one of claims 1-10, 
wherein the article forming unit (11) forms the articles 
(2; 4) integrated with the strip (1) . 

12. A method as set forth in any one of claims 1-11, 
wherein the strip (1) is being guided past said laser 
unit (9) . 

13. A method as set forth in any one of claims 1-12, 
wherein the strip (1), while passing the laser unit (9), 
is being guided through a longitudinal channel (220), in 
which guiding elements (222, 222') bear on opposite long- 
itudinal edges of the strip (1) , wherein at least one of 
the guiding elements (222, 222') is displaceable and 
biased towards the strip (1) . 

14. A method as set forth in claim 13, wherein each 
guiding element (222, 222') comprises a freely rotatable 
body (225) having a peripheral surface (226) v;hich bears 
on a longitudinal edge of the strip (1) . 

15. A method as set forth in claim 13 or 14, wherein 
at least one guiding cover (223) is arranged between the 
guiding elements (222, 222') with a small clearance from 
one of the upper or lower surfaces of the strip (1), and 
wherein the laser beam is focused onto the strip surface 
through an opening (224) in the guiding cover (223) . 
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16. A method as set forth in any one of claims 1-15, 
wherein the articles (2; 4) are opening tabs (2) to be 
attached to ends (4) for cans. 

17. A method as set forth in claim 16, wherein 

5 peripheral edge portions {2a, 2b, 2c) of each tab (2) are 
bent inwardly and an opening (5) is cut in the tab (2), 
the laser engraving operation being adjusted in such way 
that the laser engraved marks {A2, CC, 56; WIN, A, 98) 
are provided on a tab surface between the opening (5) and 
10 the bent edge portions {2a, 2b, 2c) of the tab {2) . 

18. An apparatus for manufacturing articles (2; 4) 
to be included in cans, comprising: 

- a supply (8) of a metal strip (1) having an upper 
surface and a lower surface; 

15 - a unit {11) for forming the articles (2; 4); and 

- means (13) for feeding the strip {1) from the 
supply {8) to the article forming unit (11); 

characterised by 

- a laser unit (9) arranged between the metal strip 
20 supply (8) and the article forming unit (11), the laser 

unit (9) being adapted to provide laser engravings on at 
least one of said upper and lower surfaces of the strip 
(1), said laser engravings forming marks (A2, CC, 56; 
WIN, A, 98) on at least one surface of the articles (2; 
25 4) , 

19. An apparatus as set forth in claim 18, wherein 
the strip feeding means (13) is adapted to effect inter- 
mittent movements of the strip (1) into the article 
forming unit (11), said apparatus further comprising a 

30 control unit (14) being adapted to operate the laser unit 
(9) for providing the laser engravings on the strip 
surface when the strip (1) is in a immobilised condition 
between said intermittent movements. 

20, An apparatus as claimed in claim 18 or 19, 

35 wherein the laser unit (9) is arranged to provide about 
1-5 pm deep engravings in the strip surface. 
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21. An apparatus as set forth in claim 18, 19 or 20, 
wherein the laser unit (9) comprises means (100) for 
generating a beam of laser radiation in the near IR 
wavelength range. 
5 22. An apparatus as set forth in claim 21, wherein 

the radiation generating means (100) is adapted to 
provide a beam (L) of pulsed laser radiation, 

23. An apparatus as set forth in claim 21 or 22, 
wherein the radiation generating means (100) is a NdrYAG 

10 laser, preferably a diode laser pumped Nd:YAG laser. 

24. An apparatus as set forth in claim 21, 22 or 23, 
wherein the radiation generating means (100) comprises a 
laser cavity, and a mode selection element (106) 
preferably being arranged in said laser cavity, said mode 

15 selection element (106) defining an aperture of variable 
diameter and being arranged to selectively transmit a 
portion of the laser beam (L) for obtaining suitable 
laser mode characteristics, preferably TEMoo- 

25- An apparatus as set forth in any one of claims 

20 21-24, wherein the laser unit (9) further comprises beam 
expansion means (151) for increasing the diameter of the 
laser beam (L) emitted from the radiation generating 
means (100), and beam focusing means (154) for focusing 
the laser beam (L) onto the strip surface, the beam ex- 

25 pansion means (151) being arranged upstream of the beam 
focusing means (154) - 

26, An apparatus as set forth in claim 25, wherein 
the beam focusing means comprises a flat-field lens (154) 
having an effective focal length of approximately 120-180 
30 mm. 

27- An apparatus as set forth in claim 25 or 26, 
wherein the laser unit (9) further comprises a beam de- 
flection means (152) , which is adapted to effect a con- 
trolled deflection of the laser beam (L) in two mutually 
35 perpendicular directions (x, y) , the beam deflection 

means (152) being arranged intermediate the beam expan- 
sion means (151) and the beam focusing means (154) . 
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28. An apparatus as set forth in any one of claims 
18-27, wherein the article forming unit (11) is arranged 
to form the articles (2; 4) integrated with the strip 
(1) . 

29. An apparatus as set forth in any one of claims 
18-28, wherein the laser unit (1) is arranged in the 
immediate vicinity of article forming unit (11) , although 
being physically unconnected thereto. 

30. An apparatus as set forth in any one of claims 
18-29, further comprising means (12) for guiding said 
strip (1) past said laser unit (9) . 

31. An apparatus as set forth in claim 30, wherein 
said guiding means (12) includes a longitudinal channel 
(220) for receiving said strip (1), the channel (220) 
being at least partly defined by guiding elements (222, 
222' ) which are arranged for abutment against opposite 
longitudinal edges of the strip (1) , wherein at least one 
of the guiding elements (222, 222' ) is displaceable and 
biased towards the channel (220) . 

32. An apparatus as set forth in claim 31, wherein 
each guiding element (222, 222') comprises a freely rota- 
table body (225) having a peripheral surface (226) for 
abutment against a longitudinal edge of the strip (1) . 

33. An apparatus as set forth in claim 31 or 32, 
wherein the channel (220) is further defined by at least 
one guiding cover (223) , which is arranged between the 
guiding elements (222, 222') with a small clearance from 
one of said upper or lower surfaces of the strip (1) , the 
guiding cover (223) defining an opening (224) allowing 
the laser unit (9) to provide laser engravings on said 
one surface. 

34- An apparatus as set forth in any one of claims 
18-33, wherein the laser unit (9) operation is disconnec- 
tible for allowing article manufacture without marking of 
the strip (1) . 
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35- An apparatus as set forth in any one of claims 
18-34, wherein said articles (2; 4) are opening tabs (2) 
to be attached to ends (4) for cans. 

36. An apparatus as set forth in claim 35, wherein 
5 the article forming unit (11) has means for bending peri- 
pheral edge portions (2a, 2b, 2c) of each tab (2) inward- 
ly, and means for cutting an opening (5) in the tab (2) , 
the laser unit (9) being adjustable in such way that the 
laser engraved marks (A2, CC, 56; WIN, A, 98) are pro- 
10 vided on a tab surface between the opening (5) and the 
bent edge portions (2a, 2b, 2c) of the tab (2) . 

37- An opening tab to be fastened on an end (4) for 
a can, characterised in that it has laser 
engraved marks (A2, CC, 56; WIN, A, 98) on its top or 
15 bottom surface, or on both these surfaces. 

38. An opening tab as set forth in claim 37, com- 
prising inwardly bent peripheral edge portions {2a, 2b, 
2c) and an opening (5), the laser engraved marks (A2, CC^ 
56; WIN, A, 98) being provided on a tab surface between 

20 the opening (5) and the edge portions (2a, 2b, 2c) of the 
tab (2) . 

39. A can end, characterised in that it 
has an opening tab (2) as claimed in claim 37 or 38. 

40. A shell for a can, characterised in 
25 that it has laser engraved marks on its top surface. 

41. A can, characterised in that it has 
laser engraved marks on its outer surface, preferably on 

. its bottom surface, or that it has an end (4) which is 
provided with laser engraved marks. 
30 42. Use of a laser for providing markings (A2, CC, 

56; WIN, A, 98) in the shape of laser engravings on ar- 
ticles (2; 4) to be included in cans, especially beverage 
cans . 

43. Use as set forth in claim 42, wherein said ar-^' 
35 tides (2; 4) are opening tabs (2) for can ends (4) . 
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ABSTRACT 

In a method of manufacturing articles to be included 
5 in cans, a metal strip (1) is fed to an article forming 
unit (11), in which it is punched and stamped to form the 
articles. Before the article forming operations, the 
strip (1) is provided with laser engravings on one of its 
upper and lower surfaces, or on both these surfaces. The 
10 laser engravings form indicative marks on the articles. 

In addition to the article forming unit (11), an 
apparatus for manufacturing such articles has a metal 
strip supply (8), means (13) for feeding the strip (1) 
and a laser unit (9) for providing the indicative laser 
15 engraved marks on the articles. 


20 


25 


30 Fig. 2 elected for publication 
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